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(54) THIN SHEET-SHAPED MAGNET ALLOY AND PRODUCTION METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin sheet- 
shaped fully dense magnet having an average thickness 
of 100 to 300 urn in a state under no application of 
machining and polishing. 

SOLUTION: The molten metal of an alloy expressed by 
the compositional formula of (Fe1-mTm)100-x-y- 
zQxRyMz (T is one or more kinds of elements selected 
from the group consisting of Co and Ni; Q is one or more 
kinds of elements selected from the group consisting of 
B and C; R is one or more kinds of elements selected 
from the group consisting of Y(yttrium) and rare earth 
metals; and M is one or more kinds of elements selected 
from Al, Si, Ti, V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, Mo, Ag, Hf, 
Ta, W, Pt, Au and Pb) and in which the compositional 
rations of (x), (y), (z) and (m) respectively satisfy, by the atom ratio, 10<x<30%, 2<y<15%, 0< 
z^10%, and 0<m<0.5% is prepared. Next, the molten metal is solidified under a reduced 
pressure by a twin roll rapid cooling method to produce a rapidly cooled alloy having a 
thickness of 100 to <300 urn. 
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(57) mm 

IWO&m KS^ (Fe^.T.) l „. I .,. I Q B R 

,m, (TttCoMc;N ifrhtezm&hmmtitci 

fclWa±©7n*> FUiY U v hU^A) *JJ:^± 

A I v Si, Ti, V, C r, Mik Cu, Zn, 
Ga, Zr, Nb, Mo, Ag, Hf v Ta, W, P 
t t Au 4 fcJ:?>Tb^e>«cS»35p6jafR$hfcl8« 
±<Dtc:^) rassti. »J5Stb$x. y, z, fcJ^C^m 
10^x^30M%, 2^y^l5IK 

3 0 O^m^Xfc^ffflHfS. 




1 

#&&tfi (Fe^T.) i».... v .. Q.R 
V M, (TttCoteitfN i*6ft4**»6aSi3Jhfcl 
«K±©7HR, QttB*J:c;c*6ft*B*6JKR3*i 
fci«2Lb©5HR. RttY W^WJA) teJ:0'#± 

tt % A K Si v T i , V, C r. Mn 4 Cu, Z n, 
Ga, Zi\ Nb, Mo, Ag 4 H f\ Ta, W % P 

±©tc^) -C««Sh. ffljaat$x, y. z, tecfcOfm 

1 0^x^3 0IW, 
2£y^ 1 5^% 4 
O^z^ 1 OfiW, te&V 
O^m^O. 5. 

*£&©»»«:E*-r *>jm t . 

0. OlmraHlO. 2mm*^©P— ;UIBH» % CEa 

UotREMmL, aft^f*tt»©a»££ 

m l KIB*©:&#££©S!i£;fc&. 

3 ] fffittil<Z>&$& 7 0 k P a IMT©SH 
SlBFTCfrSc Hi r 1 $ fctt 2 KG 

i m/#&±8 m/#*mttzstem 1 *»e>3©i>ir 

m&Mtt^&immZM?Z±liCj:t) % F e 14 B 
1 nmHil 5 0 n m*S5£T£I*I<L v 

in&ae ] mnmMmxmx\ iwa&«te£* 5 5 

0 # C«_h 8 5 0 °C«T©SS-C 3 0 »aifi»fSC t 

So 

[19*117] fflfiteS** (Fe.-.T.) ^,.,.,.,0^ 
V M, (T«Co4s<fcCXNi^e>«C*8^6fflJ?3tl/cl 
«H±<07C« fc QttB*J:tfC*6ttS»frW«R3*i 
fcl««±©5BR> R«Y <-f hV^A) fc<tcf*± 

tt. AK Si. Ti, V, Cr. Mn. Cu. Zn. 
Ga, Zr. Nb. Mo, Ag, H f. Ta, W, P 



(2) ftffl 2 0 0 2 - 2 3 9 6 8 8 

2 

±©5HR) TWKSh, ffl^hb^x, y. z. te<kVm 
1 0^x^30iW, 
0^ z £ 1 teitf 

BJia»5^©W«Stt 1 0 0 um&±3 0 0 /zm* 
10 mmtUX. R,Fe l4 Ba{fc^ft. ft. fc<fctfftS 
_h 1 5 0 n m*»C**ji«tt«5^ 
[0 0 0 1 ] 

fenajB/Wsx^^br^y^-^op-*. flints© 

[0002] 

20 [tt&toffiK] *wbm. oa«s. 

*-fX^i«Kf -UIBWS^ *fctt. #±»#>Ftt 
E**S < fiSJBLTffi« , rS£*3&s*^^. 
[0 00 3 ] 

*fc, «ISBE©»^. ftIl8tfK©IR 

[0 0 04 ]-*. #>F»E©«£, IS3mm, 
if 3 0 0 umHg©M^S*«BSitffi©^SXr 9 t* 

»E©»JS», feS50/zm-300/i m^Ig© 

/c^, #>K5BEE©rtl»*3 0 0 umJ:0«>W<-rSC 
40 fcttHBr**. #>F»5K:d*ti*a«©«i 
^ (»»3fc«*) «»8 0%gSr*s. c©fc«&. 
> FSBEB©HBSBMb», «ffiB*^*^or^5»H 
SWt©8 0%effitcU^iftSf&O. 
[0 0 0 5] 10-31710 #a 

-^4fttt*ffll>tl Onm&Lkl 0 0 umlTFOmZ 
*WT&^^©fat&*E*BB7SLTl»S. C©*ffi 
CC«fcti«, if 3 1 0 0 MmKT©»t>»B^tfHR-r 

50 [0 0 0 6 ] LfrU JJB*j*«:J:-9r»$ 1 00/xm 



3 

itm* & c t tfiv * «cc> i i» ^ now* o /c 0 

[0 00 7 ] ±BB»f»«:«*rftStitefc© 
-C&«3, *©Sfft£ir£<>:C6«, WlflJ*WfittJX*fc 
S&l>tk«tTO¥$JI3# 1 0 0 0 0 umift 

[0 0 0 8 ] 

*©S8B*ffitt, fflfifcW (Fe._.T.) i...,. v .,Q, 
1««±©5cSR, QttB*J:CfCfr&4&8fr6aK3 

±s^*&&48fr6BtRSttfc i m&L±<D7tm. m 

Al, Si, Ti, V, Cr, Mn, Cu, Zn, 
Ga, Zr, Nb, Mo, Ag, Hf, Ta, W, P 
t ( Au, te<t0fPb*6ft*»fr6«R3titeiaitt 
±©7HR) -C^Sti, fifiStfc^x. y, z, tei^m 

-en-en. 

1 0^x^301^%, 
2^y^ 1 5^%, 
O^z^ 1 0MT%, *5<tO' 
O^m^O. 5, 

[0009] n«afc^r, ube££&& 

^*fat-r*Xa»4, 0. OlmmHiO. 2 mm* 

&o 

[0010] fte»j§©SL&& 7 0 k P a fetT©l£fflSv 

[001 1 ] IJieSn-Jl/CDlliggffiilKSrSffiiiR 1 
m/ittLL 8 m/*J*M<fc "T * t ±#»S 
[0012] ttFMfc: cfcSaPRtt«5^©WS*j£ 

<fcO^^^{fc^fflW^fe B B a ^S^ 1 n mJHi 1 5 0 

[0013] meMMBxsr. mb*&£&* 550 

■C6Lh8 5 OTCKTOWCr 3 0»a±fi»T4C 

[0014] *«MCC<fcSWEtt»B^B. mjS&ifi 
(Fe^JJ too-x.v-.QxRvM, (TttCofc^N 



(3) 1*682 00 2-2 3 9 6 8 8 

4 

Y (4 v b fci»«±»ai*6ftaB*6ji 
IRStt/c 1 «y±©5E*, Mtt, A K Si, T k 
V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, M 
0, A sr. Hf, Ta, W, Pt, Au, fc^OTb^ 

10^x^3 0^%, 
2^y^ 1 5M^%, 
10 0^z^ 1 01f%, 
O^m^O. 5, 

iSjJISttl 0 0am«±3 0 0/im*WC*9> fltefcffi 
<bUT, R.Fe^Bfflik^Hl, ft. fc±»ft«*Wk 
tffi«JSHB©¥i«ga«ta**l n mjy± 1 5 
0nm*$Sr&£ o 
[00 15] 

20 0-3 0 0tfm(^«««5^*f'HR'raa^©K* 

[ooi6] i#6hfcm#££ic2*0T. 
£*K:iSDr«i«iffl*JS-r c t tcj: o riSilbtff ft 
l\ «»»«c«, R,Fe lf BSMt^m, ft. fcJrtfft 

K$<D&ffimn(D¥fy1fegk%Lmt, 1 n mHi 1 5 0 n 
m*^r&0, laattfl-CASR.Fex^Bfflft^ftt 
30 «6©ftS8tt*i *9ai«Effiffl«c J: o T*S£ 

[0017] *^W#©*RCC«fcS«h. St*©5RP-^ 

r, ia»a^«©^*5Rp--^Pdi^6gffl3#. -en 

KJ: oTfttifcSBE5«Ftt*«»-rSfitt»5^©»JB 

40 o /Co 

[0018] sr, «/aa;# (f e 

mM?2>. CCr, TttCofcJiVN i^6ft^8f^6 
jiJR^tl/cl^«±©7n^, QttBfe<tCXC^6«C&» 
3jp6iBJRSnfcl«K±©7E«, R«Y(^^hU^ 

±©7n^, M«, A 1 , Si, T i , V, C r, Mn, 
Cu, Zn, Ga, Zr, Nb, Mo, Ag, Hf, T 

a, w, pt, au, tozvpbfrhKzm&hmm 

50 ti/cl«feLh©7aRT*-6. fflm^x, y, z , J: 



(4) 

5 

tfmtt, 10^x^3 0S^ k 2^y^l 

O^z^lOIW, fcitXO^m^O. 5 

[0019] C©<fc 5ft^©«»*5RP 

-^Sgftll^acci^rgHS^, J?2 1 0 0/imtl± 

fflffi«*0. OlmmKiO. 2 mm*iBK:8B£Lfc5 
[0 020] 

[002 MKT, B 1 *#JBl/ft#6, *«W^jS 

iri^o p-jUBHBHL p-Ji/|IM£aK* te±tta» 
ttffi<oa»££ 5 4 n -;UH*> 6 a«JttttJBt«P tB^ & 

•rti«. R,Fe 14 Ba{k^»*a^b-rsc<t3Wr* 

[0 02 2] 1 7 0 k P afiTFOS 

H«ETrtf ft 9 C £ * U». fiL»#H»*J 7 0k 
PaBLWcftSi. ^#JS»1 ±#£PP -JM <t<DRBfc 

i*+»tt»»3waflt8*i«c< &s. i5o 40 

nm£Lh<3!)ffl*fto-Fe^a»^fecfiK:«TfflL. 
[0 02 3] &»P~^4<D*t»tt k 6 

[0 0 2 4] »Sin-;l/4©SffiJBttttai?&^5©« 
Ra^O. 8/im, «*BfSRmax£3. 2 Mm, 1 50 



«M2 00 2-2 39 68 8 
6 

0jg(D¥*IBSRzS3. 2/imT*SCiW*ly 
[0 02 5] ft*. D-Jb4©OTI£LTtf^«M, 
^^iPWf^n-r, 1 5 0 n mai©ffl*tt a - F e 
*&ffi^#8m/#*ffl*.S£, P->MC*« 
tt 1 m/IWEUb 8 m/»HT©BIft Cc * 4 C <b * 
±7m/»6lTt*4. 

J^rrs. p-jwbhmi#o. oi 

0 1mm-0. 2mni»^K P-il/fflffiBtOSCC 
*?*U>IBHtt, 0. 0 3-0. 15mmt?*S. ft 

ttflE*#*DSC titter. 

[0027] Hw3tiri>a««c*» *-/Xii/3©5ai 

h Ul^. yX;l/3*> 

hWc£&mmites -#©p-^£«mu 

itafiBB*p-;Ha**«:-«S#St. yX;b3#>6 
tavt^SSB 1 #P--fcfc«J*J-S£ ife < , P-^IBR* 

COM, yX;U3(D^{4^5i, P-JUB©+Att« 

[0028] SL^^s^^ccsso/tSB-c, 

5 5 0 °C- 8 5 0 'COlBfflCC ^^CiWJl 
<, 6 0 0°O-8 0 O'CcDSfiHrt^C^^Ci^MtcW^ 

«CifiWft R, F e 14 BStffc^«5*^«:«fttH**r. 
BEtttt#»l3tittl>. IWBfflW*«8 5 0X; 
^®^4i, R 1 Fe,B 4 ^k^ft&t*© 5 PIBtB*i«fffl 

^©»{b*l»±-rsyt«>, 5 0 k P afetTOA r ^'X 
*N,^Xftif©^iS§tt^3Wff*l/^. 0. lkPa 

[0029] «Wffllfl3©^^^*K:tt, Nd,Fe n 
BfiftdWWm^T^flfiOUC, Fe 3 B*a> F 
e 23 B 6 , fcctO'R, F e 23 B a ««©«l3c£«*s**tl 



(5) 

7 

TVCfcm>. -&©*!£. afcffiStCfcoT, R,Fe„ 

B, ^tU9feiSC>MPi8<t£^Tr&S53Mb!tJ3 (fl&Mltf 
Fe i3 B 5 ) ^a-Fe^ B B ^ESS^Ct*!-C* 
4. tit. ftfttttc a-F e<D£5 ft»c8ttffi#?3P£b 

s. 

[0 03 0] *^W«C<tSf»fi«fi8E^©^)Sffiia! 
B. 1 n m - 1 5 0 n m®ttte«t^S 10 

XWUbaWSmmt. ¥«£Jittg l n m~ 1 5 0 n 

m©R, F e I4 Bm&gjm&m?zwmik&fi¥Mfi 

5 0 n m mil Z k . «jtflB©SE»«^JWi* 9 . «E 

£»* 1 n m*«©¥$& B B B *iS£?fW3Itt& 

< 5 C & UXffe££±ISJft -C* S. 

[0031] *wwmwmEK. mmmo&te 20 

tCX-iXffil&DBVi (mtiitS3mm. HS250m 
m) tC}T^A$Jni^^C:tASpI^-C*.5„ *f£Bj(c<fc 
SSIRtfSfcEtt. -e©¥^lff3*s 150~300yraf 
*»). */c. *it>$tmm«_k*S (m«8-l 0m 
m) fc». fiBlM0«ai^^#>K«5r«^-C*4 

[0032] C©i ^ *5cW«tt«S*«i«-Stea>{C 
tt. ^^©«ES4^l-*»ospffltc^-S£'S*s*5. 
jRn -*£©*§£«. ^a-AjSKifct-r. :§ift£££ 

8»#atffrrsfc». n^^©JfS*5^si)brL*^ 

nJffitt*5*S„ Cft£PM:T£7c&K:B. ?&fflP-;H*9 

HK«©a«l«:»«lf SC t*«JfiF* 
[0033] **WK<tn«. Si«^4*»»l/-C«E 

[0034] [®tfi(Dmmmfi} ] r b. #±Stc^ < -r 

» h 'J £A*£tO ©gf*>6SW3n/c 1 @«±©7cSS 40 
-C*S„ JcO^WtcB. RB. Pr*fc»Nd^I 
SSI i. bX^ti C k i>mt b< . *©<tf£5£3t©— g|5* 
Dyte«fcO t /*fcBTb-CgJfeLT*>«fct,». ROiffifiStb 
$y^tt©21I^%£TmSt. ffi8B*©^S«C^ 
ftR, F e„ B3S*MM«ai**^*<bA«rti*«3(6»CC*f 

z.zk. msmznt zmm<m*> a - f e ©#a* 



#812 00 2-2 3 9 68 8 
8 

jWBTU Cti6*»a«JR*J«B r ©|4i±{c»9Ltt 
<&S. ft(c. *±S7C^R©*Mtk$yB2Mi 1 %)y 
±1 5H^X«T©«H«CIW[B-J-SCi#»ai/<. 3 

xeub i o m*%*mx& * c k o w * l, < . 

[0035] QB. *©±B*«B 
tiZi>\ *fcB. Bfc.fctfC (£SR) 1/ 
<BC*a*>6»^Sn*. Q©^£ib^x*si OM^ 

mrsc £.*«?*■«*. ¥«nto*i»si?&^*«»6nst 

<r». — Q©jH^tt*x*J3 OH^fcfiA&i. R 
,Fe 14 Baa^«rtB3&««rtB-l*r. w«»Btt#»&ft 
&l>. 6U:©Ct*&. QOl§j£Jt$xtt 1 OJSt^W 
±. 3 0M*%OT£fcS£5KI^T£t£;!>W$l/ 
(,>. Q©iffifi£tb^x©M(cifS t^KHB. 1 OM-^% 
W±2 0 JJHFHttTC* 9 . MK 3 &{c#* U>ffiHB 

10. 5/I^%J£Lk2 0J^%felT-C*S. 

[0036] Fett, J^©5c3?S©£Wgi&£ii«>£ 
A*. F e©-§P£C o*sJ:tfN i ©-S*rcB~a©S 

®&m5mTxm&Lxbffim<Dmimmmztk 

Fe«cSt-r.&T©g^fim^5 0%*SAS 

<t. i^i^afia^®aB r *i^6n<5c^. c©fc». at 

8SfimB0%W±5 0%«T©l5H{cRgS-r.SCi*sW 
%*J, F e©-SP*C o-Cg^-TSCitCto 

Bffi©**y-iM#Jb*fsfc«>. wi»tt*sf6j±-r 

•S. CotC^SFeg^lOSfSL-l^HB^ 0. 5% 

[003 7 ] MB. Al, Si, Ti. V, Cr.M 
n, Cu. Zn. Ga. Zr, Nb. Mo, Ag. H 
f. Ta. W, Pt, Au, Pb(Dlffl*/cB2a«± 

(DTtmxtbz,. 7mM*mmtz>ck<£&*). 
sswsens. 7c3RM©^flnaz*ii oiw^s 

i . i8{b©<ST£J3 < /c». z B 0MT%~ 1 0 
©!5ffl(c*SC4*5jlf*l/C>. z©MCcjff«ttt,>eH 
B. 0. lJM^F%~5M^-%-C*S. 
[0 03 8] 

[5SJI09] **»«-Ctt, TfB©^lK^-r^ffi^4 
& <fc -5 fcgg^ U/cMf4 3 0 q^iSHi L- . 01 
O-JU^jl-Cfil^bfc. ^ftffjKB. JgSPKitSl. 0 
mm©^J7< X?rWTS^HJlS^S3^X;l/3rt(cM*4 
tAti. KJHig^SDfl3-r;l'2-Clll4 ; &»D^b, «M 

[0039] 
[*1] 



(6) #882 0 0 2-2 3 9 68 8 

9 10 









ft&ttJSK 






a— n,w 










(at*) 






Eft 








Fb 


B 


R 


M 


(kPa) 


(mm) 


(m/s) 




1 


Fc7B+Co1 


t8.5 


Nd4.5 




2B.0 


0.06 


3.1 I 




2 


Fe71+Co3 


18.5 


Nd4.5 


Cr3 


41.3 


0.07 


3.0 




3 


Fe73+Co3 


18.5 


Nd3.5+Dy1 


Ga1 


54.6 


0.05 


4.5 


£ 


4 


FeB7.5+Co5 


17 


Nd5.5 


Cr5 


13.0 


0.06 


3.0 




5 


Fe79.3 


10.5 


Nd8.2 


TI2 


1.3 


0.03 


2.5 


0! 


6 


Fe72.3+Co5 


11 


Nd8.7 


TI3 


30.0 


0.10 


5.3 




7 


F©70.2+Co3 


14 


Nd8.8 


Ti4 


40.0 


0.07 


4.S 



[0 04 0 J*©SL *ltC7nTSi»»H»E<3[>fci, * [0 04 1] £ 5 LTff (I. *5 

0mm) 4©BrrftftU fift££5*fl«Lfc. [0 04 2 ] 

;l/fflffi(ltteJ:Va-;l/*ffi2a«. ^ 1 fcSVfiigr* [312 ] 







B r 


H„ 


J** 


n 






(kJ/m 1 ) 


<T> 


(kA/m) 


iU m) 


(mm) 


(mm) 




1 


92 


1.10 


270 


150 


7 


427 




2 


101 


1.05 


380 


200 


10 


187 




3 


128 


1.08 


400 


170 


8 


116 


IE 


4 


85 


0.82 


600 


145 


11 


360 




5 


131 


0.95 


600 


110 


32 


172 


ft 


6 


122 


0.86 


875 


254 


18 


123 




7 


110 


0.80 


1115 


195 


9 


220 



[0043] n^titcmmmGomm^m^xiSim 

ftfc.k'JSBtl/fctC^ f$f4No l~3tt. Fe 3 B 
<t N d 2 F e 14 B©S^«» (F e,B/Nd,Fe 
14 B) iWttl^Ci^ot «RNo4tt* a 
-F e£Nd,F e u «B<Dffil8i (a-Fe/Nd,Fe H 
B) tWt/TTUfc. Kf4No5~7tt v Ndje 
14 B, Fe 2j B 5l fcj:J>'a-Fe«St^« 
(Fe I3 B 6 /Nd 2 F e 14 B/a-F e) £^LT(,> 

0 0nm«Tr*0. t/3>^7 httEWPRSti 

[0 04 4] *^CC<fc^Fe3B/Nd l Fe l4 B^ 

H2 0faH««att%«SB r T (f^7) ) 

ttttKfiaBftH c , (M:MA/m) 
B2j&>6fcfr*<J:5K:. **IB(c<fctitf % Igffi (ffi 
p^NEOMAX) irai/^l/<Dg!BSB^ffiaB r 4J# 

[0 045] 



0 0 /im-3 0 0 umV&t). Ufrfc. <fiIS&£ 
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CLAIMS 



[Claim(s)] 

[Claim 1] an empirical formula — 100(Fel~mTm)~x-y-zQxRyMz (one or more 
sorts of elements chosen from the group which T becomes from Co and 
nickel — ) One or more sorts of elements chosen from the group which Q 
becomes from B and C, one or more sorts of elements chosen from the 
group which R becomes from Y (yttrium) and a rare earth metal, and M 
aluminum, Si, Ti, V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, It is expressed by one 
or more sorts of elements chosen from the group which consists of Mo, Ag, 
Hf, Ta, W, Pt, Au, and Pb. The process for which the presentation ratio 
x, and y, z and m prepare the molten metal of an alloy which satisfies 
10<=x<=30 atom %, 2<=y<=15 atom %, 0<=z<=10 atom % and 0<=m<=0. 5, 
respectively, The manufacture approach of a rapid solidification alloy 
including the process which is made to solidify said molten metal with a 
congruence chill roll method, and produces a with a 100-micrometer or 
more thickness [ less than 300 micrometer ] quenching alloy. 
[Claim 2] The manufacture approach of the quenching alloy according to 
claim 1 characterized by contacting said molten metal at the process 
which produces said alloy quenching alloy to said congruence roll 
arranged in the distance between rolls of 0.01mm or more less than 0.2mm, 
quenching said molten metal by it, and discharging the quenching alloy 
of a supercooled liquid condition from between said congruence rolls. 
[Claim 3] The manufacture approach of the quenching alloy according to 
claim 1 or 2 characterized by performing quenching of said molten metal 
under the ambient pressure of 70 or less kPas. 

[Claim 4] The manufacture approach of a quenching alloy given in either 
of claims 1-3 which make rotation surface velocity of said congruence 
roll the surface velocity of lm /or more less than 8m/second a second. 
[Claim 5] The manufacture approach of the sheet metal-like magnet alloy 
which includes the process which sets an R2Fel4B mold compound, iron, 
and the diameter of average crystal grain of an iron system boride phase 



to lnm or more less than 150nm the process which prepares the quenching 
alloy produced by the manufacture approach of the rapid solidification 
alloy a publication by either of claims 1-4, and by heat-treating into 
said quenching alloy. 

[Claim 6] The manufacture approach of the sheet metal-like magnet alloy 
according to claim 5 characterized by holding said quenching alloy 30 
seconds or more at 550-degree-C or more temperature of 850 degrees C or 
less by said heat treatment process. 

[Claim 7] an empirical formula — 100(Fel-mTm)-x-y-zQxRyMz (one or more 
sorts of elements chosen from the group which T becomes from Co and 
nickel — ) One or more sorts of elements chosen from the group which Q 
becomes from B and C, one or more sorts of elements chosen from the 
group which R becomes from Y (yttrium) and a rare earth metal, and M 
aluminum, Si, Ti, V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, It is expressed by one 
or more sorts of elements chosen from the group which consists of Mo, Ag, 
Hf, Ta, W, Pt, Au, and Pb. The presentation ratio x, and y, z and m, 
respectively 10<=x<=30 atom %, It is 2<=y<=15 atom %, 0<=z<=10 atom % 
and »the sheet metal-like magnet alloy with which are satisfied of 
0<=m< :=: 0, 5, and the average thickness of said magnet alloy is 100 
micrometers or more less than 300 micrometers. As a configuration phase 
The sheet metal-like magnet alloy whose diameter of average crystal 
grain of said configuration phase is lnm or more less than 150nm 
including an R2Fel4B mold compound, iron, and an iron system boride. 

[Translation done. ] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sheet metal-like 



magnet alloy which may be used for Rota of the micro stepping motor used 
for a wrist watch etc., the oscillating call device of a cellular phone, 
a magnetic scale, etc. , and its manufacture approach. 
[0002] 

[Description of the Prior Art] Much more high-performance-izing and 
small lightweight-ization are demanded of the permanent magnet used for 
current, the device for household electric appliances, OA equipment, 
electronic autoparts, etc. In order to have produced the micro magnet 
suitable for such an application, after producing the rare earth 
sintered magnet which has larger size, the sintered magnet was cut and 
cut to smaller size, or the rare earth bond magnet needed to be 
fabricated small and needed to be produced. 
[0003] 

[Problem (s) to be Solved by the Invention] However, although the engine 
performance is excellent, since there are many production processes, the 
sintered magnet produced using cutting or a cutting method has the fault 
that a price is high. Moreover, in the case of a sintered magnet, it is 
very difficult to miniaturize the thickness of a final magnet product in 
about 200 micrometers or less from the limitation of a processing 
technique. 

[0004] On the other hand, in the case of the bond magnet, the diameter 
of 3mm and the about [ thickness 300micrometer ] flat magnet are put in 
practical use as a permanent magnet for small stepping motors for wrist 
watches. Since manufacture of a bond magnet is usually performed by 
****** (ing) magnetic powder with a particle size of 50 micrometers - 
about 300 micrometers with resin, it is difficult to make thickness of a 
bond magnet thinner than 300 micrometers. Moreover, the percentage 
(magnetic powder filling factor) of the magnetic powder contained in a 
bond magnet is about 80%. For this reason, it does not pass over the 
residual magnetization of a bond magnet to about 80% of the residual 
magnetization which magnetic powder originally has. 
[0005] JP, 10-317109, A is indicating the production approach of a 
permanent magnet of having 10-micrometer or more thickness of 100 
micrometers or less using a single chill roll method. According to this 
approach, a thin magnet alloy with a thickness of 100 micrometers or 
less is producible, and since the magnet alloy produced is a full DENSU 
magnet which does not contain a resinous principle, it demonstrates the 
high engine performance. 

[0006] However, when it was going to produce a sheet metal-like magnet 
alloy which exceeds 100 micrometers in thickness by the above-mentioned 
approach, there was a problem that a quenching alloy with a homogeneity 



fine crystal organization (lOOnm or less of diameters of average crystal 
grain) required in order to make good hard magnetic property discover 
was unproducible. 

[0007] This invention is to set to 100 micrometers - 300 micrometers the 
average thickness in the condition that the place which it is made in 
view of the above-mentioned situation, and is made into the purpose 
performs neither cutting nor polish processing, and offer the full DENSU 
magnet of the high performance which moreover does not contain resin etc. 
[0008] 

[Means for Solving the Problem] the manufacture approach of the rapid 
solidification alloy by this invention — an empirical formula — 
100(Fel-mTm)-x-y-zQxRyMz (one or more sorts of elements chosen from the 
group which T becomes from Co and nickel — ) One or more sorts of 
elements chosen from the group which Q becomes from B and C, one or more 
sorts of elements chosen from the group which R becomes from Y (yttrium) 
and a rare earth metal, and M aluminum, Si, Ti, V, Cr, Mn, Cu, Zn, Ga, 
Zr, Nb, It is expressed by one or more sorts of elements chosen from the 
group which consists of Mo, Ag, Hf, Ta, W, Pt, Au, and Pb. The process 
for which the presentation ratio x, and y, z and m prepare the molten 
metal of an alloy which satisfies 10<=x<=30 atom %, 2<=y<=15 atom %, 
0<=z<=10 atom %, and O^rn^O. 5, respectively, Said molten metal is made 
to solidify with a congruence chill roll method, and the process which 
produces a with a 100-micrometer or more thickness [ less than 300 
micrometer ] quenching alloy is included. 

[0009] In a desirable operation gestalt, the process which produces said 
alloy quenching alloy contacts said molten metal to said congruence roll 
arranged in the distance between rolls of 0.01mm or more less than 0.2mm, 
by it, quenches said molten metal and discharges the quenching alloy of 
a supercooled liquid condition from between said congruence rolls. 
[0010] It is desirable to perform quenching of said molten metal under 
the ambient pressure of 70 or less kPas. 

[0011] It is desirable to make rotation surface velocity of said 
congruence roll into the surface velocity of 1m /or more less than 
8m/second a second. 

[0012] The manufacture approach of the sheet metal-like magnet alloy by 
this invention includes the process which prepares the quenching alloy 
produced by the manufacture approach of the rapid solidification alloy 
one of the above, and the process which sets an R2Fel4B mold compound, 
iron, and the diameter of average crystal grain of an iron system boride 
phase to lnm or more less than 150nm by heat-treating into said 
quenching alloy. 



[0013] It is desirable to hold said quenching alloy 30 seconds or more 
by said heat treatment process at 550-degree-C or more temperature of 
850 degrees C or less. 

[0014] the sheet metal-like magnet alloy by this invention — an 
empirical formula — 100(Fel-mTm)-x-y-zQxRyMz (one or more sorts of 
elements chosen from the group which T becomes from Co and nickel — ) 
One or more sorts of elements chosen from the group which Q becomes from 
B and C, one or more sorts of elements chosen from the group which R 
becomes from Y (yttrium) and a rare earth metal, and M aluminum, Si, Ti, 
V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, It is expressed by one or more sorts of 
elements chosen from the group which consists of Mo, Ag, Hf, Ta, W, Pt, 
Au, and Pb. The presentation ratio x, and y, z and m, respectively 
10<=x<=30 atom % It is 2<=y<=15 atom %, 0<=z<=10 atom % and the sheet 
metal-like magnet alloy with which are satisfied of 0<=m<=0. 5, and the 
average thickness of said magnet alloy is 100 micrometers or more less 
than 300 micrometers. As a configuration phase The diameter of average 
crystal grain of said configuration phase is Inm or more less than 150nm 
including an R2Fel4B mold compound, iron, and an iron system boride. 
[0015] 

[Embodiment of the Invention] this invention person quenched the molten 
metal of an alloy which has the presentation mentioned later by the 
congruence rolling method, and performed the various attempts which 
produce the sheet metal-like magnet alloy whose thickness is 100-300 
micrometers. The congruence rolling method is a technique which is 
rotated where two cooling rollers are stuck mostly, and cools an alloy 
molten metal from both sides between two rolls. 

[0016] In this invention, it crystallizes by heat-treating if needed to 
the obtained quenching alloy, and, finally the fine crystal organization 
which makes a configuration phase an R2Fel4B mold compound, iron, and an 
iron system boride is formed. The diameter of average crystal grain of 
each configuration phase in a magnet is lnm or more less than 150nm, and 
the nano composite magnet which the R2Fel4B mold compound which is a 
hard magnetism phase, and other soft magnetism phases combined by the 
exchange interaction is obtained. 

[0017] According to the experiment of this invention person, when the 
conventional congruence rolling method was used, a quenching alloy with 
a uniform detailed organization required for the improvement in the 
engine performance of a nano composite magnet was not able to be 
produced, then, the thing for which manufacture of the tabular magnet 
alloy which demonstrates the magnet property which this invention person 
expanded the distance between rolls rather than the value conventionally, 



is maintaining in the. suitable range moreover, made discharge the alloy 
of a supercooling condition from between congruence rolls, and was 
excellent with it is attained — it came to hit things on an idea of a 
header and this invention. 

[0018] In this invention, an empirical formula prepares first the molten 
metal of the alloy expressed by 100(Fel-mTm)-x-y-zQxRyMz. One or more 
sorts of elements chosen from the group which T becomes from Co and 
nickel here, One or more sorts of elements chosen from the group which Q 
becomes from B and C, one or more sorts of elements chosen from the 
group which R becomes from Y (yttrium) and a rare earth metal, and M 
They are one or more sorts of elements chosen from the group which 
consists of aluminum, Si, Ti, V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, Mo, Ag, Hf, 
Ta, W, Pt, Au, and Pb. The presentation ratio x, and y, z and m satisfy 
10<=x<=30 atom % 2<=y<=15 atom % 0<=z<=10 atom %, and 0<=m<=0. 5, 
respectively. 

[0019] In this invention, the molten metal of such an alloy is made to 
solidify with a congruence roll melt quenching method, and a with a 100- 
micrometer or more thickness [ less than 300 micrometer ] quenching 
alloy is produced. After setting the distance between rolls as 0.01mm or 
more less than 0. 2mm at that time, it cools by contacting the above- 
mentioned alloy molten metal on a congruence roll, and the quenching 
alloy of a supercooled liquid condition is formed. The quenching alloy 
in a supercooling condition is completely solidified, after being 
discharged from between congruence rolls and cooled further. 
[0020] Although the alloy in a supercooling condition is a kind of 
metallic glass, the alloy in the "supercooling condition" of using it on 
these specifications shall mean "the alloy which it is an alloy with a 
glass transition point (glass transition temperature or vitrification 
transition temperature) Tg, and whose alloy temperature is higher than a 
glass transition point Tg, and is in an amorphous condition. " 
[0021] Hereafter, the congruence roll liquid quenching equipment 
suitably used by this invention is explained, referring to drawing 1 . 
The equipment shown in drawing 1 is equipped with the nozzle 3 emitted 
while heating the alloy molten metal 1 at a heater (high-frequency- 
induction-heating coil) 2, and the quenching roll 4 of the pair for 
cooling the alloy molten metal 1. The quenching alloy 5 of a 
supercooling condition can be discharged in the suitable condition from 
between rolls by adjusting the distance between rolls, roll rotational 
speed, and the quenching ambient pressure force in the suitable range. 
If the quenching alloy 5 of this supercooling condition is further 
deformed plastically using a non-illustrated roll etc., it is also 



possible to process a quenching alloy into various configurations. 
Moreover, if plastic deformation is performed by rolling out the 
quenching alloy 5 of a supercooling condition, crystallization can be 
advanced in process of plastic deformation. If a rolled bar affair is 
chosen so that this crystallization may advance appropriately, since an 
R2Fel4B mold compound can be formed into the different direction, 
manufacture of an anisotropic magnet with the outstanding hard magnetic 
property is also attained. 

[0022] It is desirable to perform cooling of the alloy molten metal 1 
under the ambient pressure of 70 or less kPas. If a quenching ambient 
atmosphere is set to 70 or more kPas, since the effect of the controlled 
atmosphere involved in between the alloy molten metal 1 and a cooling 
roller 4 will become large, the adhesion of the alloy molten metal 1 and 
a cooling roller 4 falls, and sufficient cooling with a roll 4 is no 
longer attained. Consequently, big and rough alpha~Fe 150nm or more 
deposits in a quenching alloy, and good hard magnetic property is no 
longer obtained. 

[0023] The roll of the above-mentioned quality of the material which 
gave an aluminium alloy, a pure copper and a copper alloy, iron and an 
iron alloy, brass, a tungsten, bronze, or chromium plating can be used 
for the quality of the material of a cooling roller 4 from the point of 
thermal conductivity. From a viewpoint of a mechanical strength, surface 
hardness, and economical efficiency, carbon steel is desirable. 
[0024] Since the shape of surface type of a cooling roller 4 is 
imprinted by the front face of the quenching alloy 5, as for the 
roughness of a roll surface, it is desirable that they are center line 
granularity Ra^O. 8micrometer, maximum height Rmax<= : 3. 2micrometer, and 
average thinness Rz<=3. 2micrometer of ten points. 

[0025] In addition, if roll surface velocity is less than a second in lm 
/when carbon steel is chosen as the quality of the material of a roll 4, 
since sufficient molten metal cooling is not obtained but big and rough 
alpha-Fe 150nm or more deposits in a quenching alloy, it is not 
desirable. Moreover, if roll surface velocity exceeds a second in 8m /, 
since a molten metal coils around a roll, molten metal quenching cannot 
be performed. Therefore, as for roll surface velocity, it is desirable 
that it is within the limits of lm /or more 8m/second or less a second. 
The more desirable range of roll surface velocity is 2m/second or more 
7m/second or less. 

[0026] The distance between congruence rolls influences the cooling 
condition of a molten metal greatly, as mentioned above. Since molten 
metal cooling is completed in the maximum contiguity section of a 



congruence roll when the distance between rolls is 0.01mm or less, a 
quenching alloy is no longer discharged from between congruence rolls. 
On the contrary, a molten metal is not cooled in order to pass through 
between congruence rolls, without a molten metal touching a cooling 
roller, if set to 0. 2mm or more. As mentioned above, the distance 
between congruence rolls has 0.01mm -0.2 desirablemm. The still more 
desirable range of the distance between rolls is 0. 03~0. 15mm. In 
addition, in this invention, in order to pass through between rolls of 
the alloy (metallic glass) of a supercooling condition, a big pressure 
does not arise between a cooling roller and an alloy. 
[0027] The tip location of the nozzle 3 in the example currently 
illustrated is shifted from the center position during a roll to the one 
side of the roll of a pair about several mm. Consequently, the alloy 
molten metal 1 which came out of the nozzle 3 contacts one roll, and 
forms a hearth (paddle) between rolls after that. In order to pass 
through roll spacing, without the molten metal 1 which came out of the 
tip location of a nozzle 3 from the nozzle 3 when the roll period 
alignment was made in agreement contacting a roll, it becomes impossible 
to perform forced cooling of a molten metal. For this reason, as for the 
tip location of a nozzle 3, it is desirable to have shifted from the 
center position during a roll to one roll side. 

[0028] In the phase which the quenching alloy 5 solidified completely, 
to have an amorphous organization or the organization where a fine 
crystal is intermingled as it is amorphous, it is necessary to perform 
heat treatment for crystallization to the quenching alloy 5. As for the 
temperature of such heat treatment, it is desirable that it is in the 
range of 550 degrees C - 850 degrees C, and it is still more desirable 
that it is in within the limits which is 600 degrees C - 800 degrees C. 
If heat treatment temperature is less than 550 degrees, an R2Fel4B mold 
compound required for the manifestation of coercive force will not fully 
deposit, and a permanent magnet property will not be demonstrated. 
Moreover, if heat treatment temperature exceeds 850 degrees C, since 
balanced phases, such as an RlFe4 B4 mold compound, deposit, hard 
magnetic property is not obtained. A heat treatment ambient atmosphere 
has desirable inert gas, such as Ar gas of 50 or less kPas, and N2 gas, 
in order to prevent oxidation of an alloy. 0. You may heat-treat in the 
vacuum of 1 or less kPa. 

[0029] In the quenching alloy before heat treatment, metastable phases, 
such as Fe3 B phase, Fe23 B6, and an R2Fe23B three phase circuit, may be 
contained in addition to the Nd2Fel4B mold compound phase or the 
amorphous phase. In that case, by heat treatment, an R2Fe23B three phase 



circuit can disappear, and can carry out crystal growth of the iron 
machine boride (for example, Fe23 B6) and alpha-Fe which show the 
saturation magnetization of R2Fel4 B phase, equivalent, or saturation 
magnetization higher than it. Moreover, even if a soft magnetism phase 
like alpha-Fe finally exists, in order that a soft magnetism phase and a 
hard magnetism phase may join together magnetically by the exchange 
interaction, outstanding magnetic properties are demonstrated. 
[0030] The metal texture of the sheet metal-like magnet alloy by this 
invention has the nano composite structure where the soft magnetism 
phase of the iron whose diameter of average crystal grain is lnm - 150nm, 
and an iron machine boride, and the hard magnetism compound phase which 
has the R2Fel4B mold crystal structure of lnm - 150nm of diameters of 
average crystal grain are intermingled, and the hard magnetism compound 
phase is formed into the different direction. Since the switched 
connection between each particle will become weaker, a hard magnetism 
phase and a soft magnetism phase will dissociate magnetically, and a 
demagnetization curve becomes two steps, it is not [ be / it / if / the 
diameter of average crystal grain of each configuration phase exceeds 
150nm, ] desirable. Although the diameter of average crystal grain is so 
desirable that it is small, an industrial production top is difficult 
for obtaining the less than lnm diameter of average crystal grain, and 
obtaining with sufficient repeatability. 

[0031] By an ultrasonic-machining method etc. , it pierces in a 
predetermined configuration (for example, 250 micrometers in the 
diameter of 3mm, thickness), and the sheet metal-like magnet of this 
invention can process it. The average thickness is 150-300 micrometers, 
and, as for the sheet metal-like magnet by this invention, it enables it 
to offer the minute light-gage magnet which was not able to be realized 
with a conventional sintered magnet or a conventional bond magnet, since 
there is also width of face several mm or more (for example, 8-10mm). 
[0032] In order to mass-produce such a sheet metal-like magnet, it is 
necessary to make thickness of a quenching alloy into homogeneity and 
flatness. Compared with the single rolling method, it is tended thickly 
to form a quenching alloy in homogeneity in the case of the congruence 
rolling method. However, since the distance between congruence rolls 
will change if a cooling roller carries out thermal expansion even when 
based on the congruence rolling method, the thickness of a quenching 
alloy may be changed. In order to prevent this, it is desirable to form 
a water cooler etc. in a cooling roller and to control fluctuation of 
the distance between rolls by thermal expansion. 

[0033] According to this invention, the process which grinds a quenching 



alloy and produces the powder of a magnet alloy, and the process which 
fabricates magnet alloy powder become unnecessary. 

[0034] The [reasons for limitation of a presentation] R are one or more 
sorts of elements chosen from the group of rare earth elements (an 
yttrium is included). As for R, it is desirable that Pr or Nd is 
included as an essential element, and, more specifically, it may permute 
a part of the essential element by Dy and/or Tb. When the presentation 
ratio y of R is less than the whole 2 atom %, the compound phase which 
has the R2Fel4B mold crystal structure required for the manifestation of 
coercive force stops fully depositing. When the presentation ratio y of 
R exceeds 15 atom %, the iron machine boride which has ferromagnetism, 
and the abundance of alpha~Fe fall, and these stop moreover, 
contributing to improvement in a residual magnetic flux density Br. 
Therefore, as for the presentation ratio y of rare earth elements R, it 
is desirable to adjust in the range below 15 atom % more than 2 atom %, 
it is more desirable that it is under 10 atom % more than 3 atom %, and 
it is still more desirable that it is below 9.2 atom % more than 4 
atom %. 

[0035] or, as for Q, the whole quantity consists of B (boron) — or the 
combination of B and C (carbon) or C — since independent, it is 
constituted. If the presentation ratio x of Q is less than 10 atom %, an 
alloy cannot be discharged by the congruence rolling method with a 
supercooling condition, and the high quenching alloy of smooth nature 
will not be obtained. On the other hand, if the presentation ratio x of 
Q exceeds 30 atom %, an R2Fel4B mold compound phase will not deposit, 
and hard magnetic property will not be obtained. As for the presentation 
ratio x of Q, from the above thing, it is desirable to set up so that it 
may become below 30 atom % more than 10 atom %. The still more desirable 
range of the presentation ratio x of Q is below 20 atom % more than 10 
atom %, and the further still more desirable range is below 20 atom % 
more than 10. 5 atom %. 

[0036] Although Fe occupies the content remainder of an above-mentioned 
element, even if it permutes a part of Fe by a kind of Co and nickel, or 
two sorts of transition-metals elements T, it can obtain desired hard 
magnetic property. If the amount m of permutations of T to Fe exceeds 
50%, the high residual magnetic flux density Br will not be obtained. 
For this reason, as for the amount m of permutations, it is desirable to 
limit to 50% or less of range 0% or more. In addition, since the Curie 
temperature of R2Fel4 B phase rises while the square shape nature of a 
demagnetization curve improves by permuting a part of Fe by Co, thermal 
resistance improves. The range where the amount of Fe permutations by Co 



is desirable is 15% or less 0. 5% or more. 

[0037] M is one sort or two sorts or more of elements of aluminum, Si, 
Ti, V, Cr, Mn, Cu, Zn, Ga, Zr, Nb, Mo, Ag, Hf, Ta, W, Pt, Au, and Pb. 
Magnetic properties not only improve, but by adding Element M, the 
effectiveness of expanding the optimal heat-treatment-temperature region 
is acquired. If the addition z of Element M exceeds 10 atom % in order 
to cause the fall of magnetization, as for z, it is desirable that it is 
in the range of zero atom % - 10 atom %. The still more desirable range 
of z is 0. 1 atoms % - pentatomic % 
[0038] 

[Example] In this example, 30g of raw materials blended so that it might 
become the alloy presentation shown in the following table 1 was fused, 
and it quenched with the congruence roll equipment shown in drawing 1 . 
The raw material was specifically paid in the nozzle 3 made from a 
transparence quartz which has an orifice with a diameter of L 0mm at the 
pars basilaris ossis occipitalis, and the raw material was heated and 
fused with the high-frequency-induction-heating coil 2. 
[0039] 
[Table 1] 
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[0040] Then, in the basis of the quenching ambient pressure shown in 
Table 1, and the injection pressure of 30kPa, it was made to flow down 
the alloy molten metal 1 from a nozzle 3, and it quenched between two 
rotating quenching rolls 4 made from carbon steel (diameter of 150mm), 
and the quenching alloy 5 was produced. The distance between rolls and 
roll surface velocity are as being shown in Table 1. 

[0041] In this way, the thickness of the obtained quenching alloy, width 
of face, and die length are shown in the following table 2. The magnetic 
properties after heat-of-crystallization processing are also shown in 
Table 2. 
[0042] 
[Table 2] 
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[0043] When the configuration phase of the obtained sheet metal-like 
magnet was investigated according to the powder X diffraction, it turned 
out that samples 1-No 3 have the mixed organization (Fe3B/Nd2Fel4B) of 
Fe3B and Nd2Fel4B. The sample No4 had the organization (alpha- 
Fe/Nd2Fel4B) of alpha-Fe and Nd2Fel4B. Samples 5-No 7 had Nd2Fel4B, Fe23 
B6, and the alloy organization (Fe23 B6 / Nd2Fel4 B/alpha-Fe) where 
alpha-Fe is intermingled. In addition, when the crystal size of each 
sample was observed with the transmission electron microscope, as for 
the diameter of average crystal grain, any sample is lOOnm or less, and 
the nano composite magnet was produced. 

[0044] The property of the Fe3 B/Nd2Fel4B system magnet by this 
invention is shown in drawing 2 with the magnet property of other 
classes. The axis of ordinate of drawing 2 is a residual magnetic flux 
density Br (unit: T (tesla)), and an axis of abscissa is coercive force 
HcJ (unit: MA/m). According to this invention, a sintered magnet (trade 
name NE0MAX) and a micro magnet with the residual magnetic flux density 
Br 'of this level are obtained so that drawing 2 may show. 
[0045] 

[Effect of the Invention] According to this invention, the alloy of a 
supercooling condition is made to discharge from between congruence 
rolls by setting the distance between congruence rolls as the suitable 
range, and manufacture of the tabular magnet alloy which demonstrates 
the magnet property which was excellent with it is attained. The average 
thickness in the condition of performing neither cutting nor polish 
processing is 100 micrometers - 300 micrometers, and, moreover, the 
sheet metal-like magnet alloy by this invention is a full DENSU magnet 
which does not contain resin etc. For this reason, the sheet metal-like 
magnet of this invention is the optimal as a permanent magnet used for 
Rota of a micro stepping motor, and the oscillating call device of a 
cellular phone. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the example of a 
configuration of the congruence roll liquid quenching equipment used by 
this invention. 

[Drawing 2] It is the graph which shows the property of the Fe3 
B/Nd2Fel4B system magnet by this invention, and the magnet property of 
other classes. An axis of ordinate shows a residual magnetic flux 
density Br (unit: T), and an axis of abscissa shows coercive force HcJ 
(unit: MA/m). 

[Description of Notations] 

1 Alloy Molten Metal 

2 High Frequency Coil 

3 Nozzle 

4 Cooling Roller 

5 Quenching Alloy 
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[Drawing 2] 



M i ■ i » i 




0.2 OA 0.6 0.8 1 12 1A 



[Translation done. ] 



